Sensing parameters: core temperature, intestinal gases, pH, microbiota, medical adherence, GI motility, GI bleeding, 
mucosal health, lesions, and ulcers 


Electronics: microcontroller, phototransistors, Reed switch, electrodes, magnets, magnetic coils, capacitors, 
4 multiplexer, data converters, RF transmitter, antenna, batteries, power management, and wireless power 


transfer 
f yr Challenges: Long-term powering, multimodal sensing, steering and localization, smaller size, biocompatibility, cost, 
safety, and comfort 


Imaging and Reading Software: white LED, near-infrared LED, fluorescent LED, CMOS image sensor, CCD 
camera, lenses, optical fibers, panoramic view, adaptive frame 
rate technology, and intelligent reading algorithms 


Risks to Health: Biocompatibility, RF radiated power, electromagnetic compatibility, electrical and mechanical safety, 
functional reliability, intestinal obstruction or injury, and misinterpretation of captured images. 


Performance Measures: Quality, safety, comfort, patient experience & involvement, comfort, privacy, dignity, information & 
consent, facilities & equipment, staffing & leadership 


Figure 1: Scope of the review. This work surveys the hardware and software technologies 
for video capsule endoscopy and ingestible electronics. We discuss the sensing 
parameters, electronics, imaging and reading software, challenges, risks to health, and 
performance measures. The image of the human gastrointestinal tract is reproduced 
(adapted) from Selber-Hnatiw S. et al. Human gut microbiota: toward an ecology of 
disease, Frontiers in Microbiology, 8:1265 (2017) under the Creative Commons Attribution 
License (CC BY). 
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